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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hashimoto et 
al. (US Patent 6,037,388) in view of Rhienberger et al. (Us Patent 6,353,039), when taken with 
Ohno etal. (US 5,171,763). 

Regarding claims 1-2, 4-6, and 10-13: Hashimoto et al. teaches a dental adhesive 
composition (1:14-20) comprising polymerizable methacrylate monomers in 30-90 weight% 
(mono and/or polyfunctional, with poly functional monomers based on methacrylic acid esters of 
a polyhydric alcohols) (4:17-24; 4:36-60; 5:1-15); polymerizable monomers having a carboxylic 
acid group in 2-20% (9:28-47; 9:54-57); an organoboron compound in 1-30 weight% (2:23-49); 
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and filler in an amount of 0-60 wt% [instant claim 2] (9:58-10:24; 10:35-38; 12:23-29; 13:32- 
40); wherein the total of components is 100% (4:17-24; 13:34-40). 

Hashimoto et al. does not teach poly functional monomers based on esters that contain 1-2 
hydroxyl groups in an amount of 1-30 wt% [instant claim 1]. However, Rhienberger et al. 
teaches a dental composition comprising dilution monomers (based on methacrylic acid esters), 
which contain at least 2 polymerizable groups and 1-2 hydroxyl groups (5:29-51), specifically 
glycerol dimethacrylate (5:41-42), in an amount of at least 5% (6:1-9) [instant claims 1, 4-6, and 
10-13]. Hashimoto et al. and Rhienberger et al. are combinable because they are concerned with 
a similar technical difficulty, namely the preparation of dental materials. At the time of 
invention a person of ordinary skill in the art would have found it obvious to have combined 
dilution monomers, as taught by Rhienberger et al. in the invention of Hashimoto et al, and 
would have been motivated to do so since Rhienberger et al. suggests that dilution monomers 
provide composites with high filler contents (5:30-33), and is an equivalent alternative means of 
providing a polymerizable composition for dental applications. 

Ohno etal. (US 5,171,763) provides evidence of dental materials (1:5-15) comprising 
acid containing monomers (2:20-39), ion-leachable fillers (2:39-41, 10:1 1-60), and 
polyfunctional polymerizable compounds having -OH groups {pentaerythritol trimethacrylate} 
(9:5-10). 

Regarding claim 3: Hashimoto et al. teaches solvent in 10-150 parts by weight, based on 
100 parts organoboron compound, specifically 0.1-45 wt% (2:16-21; 2:55-3:10; m4: 17-25). 
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Regarding claims 7 and 14: Hashimoto et al. teaches thee acid group containing 
polymerizable monomer is 4-methacryloyloxyethyltrimellitic acid and 4- 
methacryloyloxyethyltrimellitic anhydride [instant claim 7 and 14] (9:36-37). 

Regarding claims 8 and 15: Hashimoto et al. teaches the organoboron compound is 
tributylborane and/or partially oxidized tributylborane [instant claims 8 and 15] (2:45-50; 11:38- 
12:5). 

Regarding claim 9: Hashimoto et al. teaches the filler is polymethylmethacrylate 
particles (11:34-36). 

Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hashimoto 
et al. (US Patent 6,037,388) in view of Rhienberger et al. (Us Patent 6,353,039), when taken 
with Ohno et al. (US 5,171,763). 

Regarding* claims 16-17, and 19: Hashimoto et al. teaches a dental adhesive composition 
(1:14-20) comprising polymerizable methacrylate monomers in 30-90 weight% (mono and/or 
polyfunctional, with poly functional monomers based on methacrylic acid esters of a polyhydric 
alcohols), specifically methyl methacrylate (4:17-24; 4:36-60; 5:1-15); polymerizable monomers 
having a carboxylic acid group in 2-20% (9:28-47; 9:54-57); an organoboron compound in 1-30 
weight% (2:23-49); and filler in an amount of 0-60 wt% [instant claim 17] (9:58-10:24; 10:35- 
38; 12:23-29; 13:32-40); wherein the total of components is 100% (4:17-24; 13:34-40). 

Hashimoto et al. does not teach polyfunctional monomers based on esters that contain 1-2 
hydroxyl groups in an amount of 1-30 wt% [instant claim 16]. However, Rhienberger et al. 
teaches a dental composition comprising dilution monomers (based on methacrylic acid esters), 
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which contain at least 2 polymerizable groups and 1-2 hydroxyl groups (5:29-51), specifically 
glycerol dimethacrylate (5:41-42), in an amount of at least 5% (6:1-9) [instant claims 16 and 19]. 
Hashimoto et al. and Rhienberger et al. are combinable because they are concerned with a 
similar technical difficulty, namely the preparation of dental materials. At the time of invention 
a person of ordinary skill in the art would have found it obvious to have combined dilution 
monomers, as taught by Rhienberger et al. in the invention of Hashimoto et al., and would have 
been motivated to do so since Rhienberger et al. suggests that dilution monomers provide 
composites with high filler contents (5:30-33), and is an equivalent alternative means of 
providing a polymerizable composition for dental applications. 

Ohno et al. (US 5,171,763) provides evidence of dental materials (1 :5-15) comprising 
acid containing monomers (2:20-39), ion-leachable fillers (2:39-41, 10:1 1-60), and 
polyfunctional polymerizable compounds having -OH groups {pentaerythritol trimethacrylate} 
(9:5-10). 

Regarding claim 18: Hashimoto et al. teaches solvent in 10-150 parts by weight, based 
on 100 parts organoboron compound, specifically 0.1-45 wt% (2:16-21; 2:55-3:10; m4:17-25). 

Regarding claim 20: Hashimoto et al. teaches thee acid group containing polymerizable 
monomer is 4-methacryloyloxyethyltrimellitic acid and 4-methacryloyloxyethyltrimellitic 
anhydride (9:36-37). 

The prior art made of record and not relied upon is considered pertinent to applicants' 
disclosure. See attached form PTO-892. 
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Response to Arguments 

Applicant's arguments filed 12/10/07 have been fully considered but they are not 
persuasive. The rejection of claims 1-15 based on Hashimoto et al. (US Patent 6,037,388) in 
view of Rhienberger et al. (US Patent 6,353,039) is maintained for reason of record and 
following response. 

In response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found cither in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988) and/« re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). In this case, Hashimoto et al. (US '388) teaches a dental adhesive comprising 
polyfunctional (meth)acrylates and fillers, but does not teach the polyfunctional polymerizable 
monomers of the instant application. However, Rhienberger et al. (US '039) discloses dental 
adhesives comprising polyfunctional polymerizable monomers (glycerol dimethacrylate) as 
reactive diluents, thereby allowing high filler contents as well as a means of adjusting the 
viscosity of the resin. Hashimoto et al. and Rhienberger et al. are combinable because they are 
concerned with a similar technical difficulty, namely the preparation of dental materials. 

The prior art, Ohno et al. (US 5,171,763), discloses dental materials (1 :5-15) comprising 
acid containing monomers (2:20-39), polyfunctional polymerizable compounds having -OH 
groups {pentaerythritoltrimethacrylate} (9:5-10), and ion-leachable fillers (2:39-41, 10:11-60). 
A person having ordinary skill in the art would indeed rely on the teachings of Rheinberger et al. 
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for reactive diluents (glycerol dimethacrylate) {viscosity modifiers}, because the prior art clearly 
discloses dental adhesive compositions comprising acid containing monomers and ion leachable 
fillers {compomers, glass ionomer cements}. Regardless, Hashimoto et al. (US '388) is not 
concerned with dental adhesives comprising ion-leachable glasses. 

In response to applicant's argument that the polyfunctional polymerizable monomer has 
the effect of significantly enhancing the curing rate of the resulting adhesive without adversely 
affecting the adhesion properties, the fact that applicant has recognized another advantage which 
would flow naturally from following the suggestion of the prior art cannot be the basis for 
patentability when the differences would otherwise be obvious. See Ex parte Obiaya, 227 
USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Pepitone whose telephone number is 571-270-3299. The 
examiner can normally be reached on M-F, 7:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Eashoo can be reached on 571-272-1 197. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

MFP 

19-March-08 



/David Wu/ 

Supervisory Patent Examiner, Art Unit 1796 



